The visual discrimination of horizontal gratings by the honeybee (Apis mellifera) was studied in a Y-choice apparatus with fixed patterns presented vertically at a set range. Translocation in this context is the exchange of the positions of two different colored or black areas. This paper investigates what cues the bees have learned in this task. The patterns, made from combinations of calibrated colored papers, are designed to explore the parts played by the blue and green receptors when the boundary between the two colors provides contrast to only one receptor type. Horizontal translocation is not discriminated without contrast to the green receptors, but up/down translocation can be discriminated whatever the contrast at the boundary. The trained bees were tested on the same patterns made with different papers that included extreme changes in contrast. The results show that discrimination of up/down translocation involves green receptors and also blue receptors. When bees discriminate a translocation that shows contrast to only one type of receptor, they do not use the apparent brightness or the direction of the contrast to that receptor type acting alone. Instead, they discriminate the locations of colored areas irrespective of intensity differences or directions of contrasts. They use some measure of the photon flux at both receptor types and remember the difference between the colors and their locations. ᭧
INTRODUCTION
The honeybee is the only insect that has been repeatedly studied by training with visual tasks. The visual system discriminates between some pairs of patterns, but not between others. The results are of great interest as a complex task-oriented visual and learning mechanism in a relatively small brain. In early studies there were three different types of target and three corresponding topics that must be distinguished in the subsequent analysis. In all of them, targets were presented on the vertical sides of small boxes, one of which contained the reward of sugar solution. The boxes were shuffled at intervals to force the bees to make a choice visually. The criterion of success was the landing of the bee on the correct target or hole leading to the reward.
In the first paradigm, a colored or gray patch was placed close to the reward hole
